Gene expression in the electrically stimulated differentiation of PC12 cells.
Cell differentiation of PC12 cells was electrically induced to grow neurites in the absence of nerve growth factor (NGF) on the electrode surface, of which potential was modulated by a rectangular wave of potential. The electric stimulation induced the c-fos expression which is essential for cell differentiation. Non-specific calcium channel blocker, lanthanum ion, inhibited the electrically induced differentiation, while NGF-induced differentiation was not suppressed. An L-type calcium channel blocker, nifedipine, also inhibited the electrically induced calcium influx and c-fos expression. Moreover, a stretch-activated (SA) channel blocker, gadolinium ion, inhibited the electrically stimulated differentiation by blocking the calcium influx, but gave no prominent effects on the potassium ion-induced differentiation. Chelerythrine, a specific protein kinase C (PKC) inhibitor, almost inhibited the cell differentiation by the electric stimulation but not by the NGF treatment. These results indicate that the alternative potential may stimulate cell differentiation through a PKC cascade.